Glioblastoma angiogenesis: VEGF resistance solutions and new strategies based on molecular mechanisms of tumor vessel formation.
Glioblastomas are highly vascular tumors. Recent preclinical and clinical investigations have revealed that agents targeting angiogenesis may have efficacy against this type of tumor. Antibodies to vascular endothelial growth factor are being studied in this patient population. Unfortunately, treatment inevitably fails. This review provides an update on recent research on the mechanisms by which tumor cells acquire resistance, and discusses recent preclinical and experimental development of novel new-generation anti-angiogenic agents that overcome this problem, especially those based on the molecular mechanisms of tumor vessel formation. The tumor vasculature not only nourishes glioblastomas, but also provides a specialized microenvironment for tumor stem-like cells and for the brain tumor. The factors, pathways, and interactions described in this review provide information about the cell biology of glioblastomas which may ultimately result in new modes of treatment.